Abstract. The Short-tailed Albatross Diomedea albatrus is a vulnerable seabird that breeds on Torishima, one of the Izu Islands, and on Minami-and Kita-kojima islands in the Senkaku Islands. An unringed bird has been observed at the Hatsunezaki colony on Torishima every year since 1996, even though since 1979 almost all birds hatched on Torishima have been ringed on both legs. This unringed individual was named Deko-chan as, until the 2005/06 breeding season, it made a nest every year near a decoy that was set to attract the birds to Hatsunezaki. Given that losing the rings from both legs while still having sub-adult plumage is unlikely, the natal site of the bird was suspected to be the Senkaku Islands. The identification of Deko-chan's natal site is important to assess whether birds from the Senkaku Islands are coming to Torishima and whether birds from the two islands are pairing. Our previous studies using control region 2 (CR2) of the mitochondrial DNA sequence suggested that the species includes two distinct populations (clades 1 and 2), with birds breeding on Torishima mostly consisting of descendants of clade 1 individuals, and those sampled in the Senkaku Islands comprised of descendants of clade 2 individuals. In this study, we analysed CR2 obtained from down collected from the nest of Deko-chan. The results reveal that Deko-chan has a CR2 sequence that di#ers from any reported to date, but indicates that it belongs to clade 2, supporting the suggestion that the natal site of the bird is the Senkaku Islands, not Torishima. Although the bird had paired with a ringed bird and reared two young by the 2009/10 breeding season, further studies using bisexually transmitted molecular markers are required to confirm whether the two lineages are able to mix.
North Pacific Ocean (Tickell 2000 , Hasegawa 2003 , BirdLife International 2008 , U.S. Fish and Wildlife Service 2008 . It is estimated that in the late nineteenth century, there were several million birds in more than 13 breeding colonies. Since then, however, their numbers have declined drastically due to fowling (Tickell 2000 , Hasegawa 2003 , BirdLife International 2008 , U.S. Fish and Wildlife Service 2008 . In the mid-twentieth century, only about 50 individuals and a single breeding site were left on Torishima, one of the Izu Islands. Currently, however, as a result of conservation e#orts, the population on Torishima is increasing. These e#orts have included managing the conditions of the breeding sites on Cape Tsubamezaki by transplanting native plants, and establishing a new breeding colony at Cape Hatsunezaki by using decoys and recorded playback of breedingcolony sounds (Hasegawa 2003) . Recently, another breeding site has been recognised, roughly 1,700 km from Torishima. It is located on Minami-and Kita-kojima islands in the Senkaku Islands. In the 2007/08 nesting season, the total albatross population was estimated at approximately 2,400, and the numbers of breeding pairs on Torishima and the Senkaku Islands were estimated to be 375 and 75, respectively (U.S. Fish and Wildlife Service 2008) . On Torishima, an unringed bird has been observed at the Hatsunezaki colony every year since 1996, even though almost all birds hatched on Torishima since 1979 have been ringed on both legs (Sato 1999 , Yamashina Institute for Ornithology 2006 . Until the 2005/06 breeding season, the bird made a nest near decoy No. 22 every year and showed mating displays towards the decoy. It was named Deko-chan, after this behaviour (Sato 1999) . Given that Deko-chan's plumage was sub-adult when first observed, it is unlikely that it hatched on Torishima before 1979 or that it had lost both rings. Thus, the natal site of the bird was suspected to be the Senkaku Islands rather than Torishima (Sato 1999) .
Previously, we analysed CR2 obtained from modern and archaeological samples of Short-tailed Albatrosses and revealed that the species includes two distinct populations (clades 1 and 2); birds sampled in the Senkaku Islands consist of descendants of clade 2 birds; and birds breeding on Torishima are mostly descendants of clade 1 birds, although approximately 7% of the birds (3 of 41 studied birds) were clade 2 descendants . Because clade 2 birds are rare on Torishima and no clade 1 bird has been observed in the Senkaku Islands, determination of the CR2 haplotype of Deko-chan would be useful to confirm the natal site of the bird. Clarification of Deko-chan's natal site is important to assess whether birds from Senkaku Islands are coming to Torishima and whether birds from the two islands are pairing. Herein, we also address the implications of our results and future perspectives with regard to genetic studies of the Short-tailed Albatross.
A down feather was collected from the nest of the unringed Short-tailed Albatross in the Hatsunezaki colony, Torishima, in November 2001. We are certain that the feather was from Deko-chan because no other birds were observed near the nest during 17 days of continuous observations prior to collecting the sample. The whole feather was sliced into small fragments with clean scissors and homogenised in liquid nitrogen. The sample was then placed in a solution containing 450 ml of lysis bu#er, 25 ml of 10% SDS, and 25 ml of 20 mg/ml Proteinase K for the protein digestion, and incubated for 4 h at 55῍ on a rotator. Nucleic acids were extracted using an IsoQuick Nucleic Acid Extraction Kit (ORCA Research, Inc.). A blank extraction containing all bu#ers but lacking any sample was carried out to detect any contamination within the bu#ers and solutions.
We set a target region in domain I of CR2 (139 bp) of mtDNA and conducted seminested PCR using the primer pairs Lcon2.dio (5ῌ-TAGGAAAAACATTTAATGCAT-GTACYACG-3ῌ) and Hcon3.dio (5ῌ-TACCATTCARRGTATGYTGCTCRAGC-3ῌ) for the first PCR and Lcon3.dio (5ῌ-ATTTAATGCATGTACTACGCACATASAC-3ῌ) and Hcon3.dio for the second PCR to increase the specificity of the fragment (Eda et al. 2010, Eda et al. unpubsihed data) . The PCR amplifications were carried out in 25-ml reaction volumes consisting of 1 ml of the DNA extract, 0.2 mM of each nucleotide, 0.1 mM of each primer, 0.2 mg/ml of bovine serum albumin and 1.25 units of Ex Taq (Takara) in a 1ῌconcentration of the supplied reaction bu#er. PCR cycling was conducted as follows: step 1, 94῍ for 1 min; step 2, 94῍ for 30 s, 50῍ for 45 s, 72῍ for 45 s, and a final extension at 72῍ for 1 min. The number of cycles was set at 40 for the first PCR and at 30 for the second PCR. An amplification blank (negative control) was performed for the PCR reaction. Following purification of the template using a PCR Product Pre-sequencing Kit (USB), the PCR product was sequenced in both directions using a CEQ 2000 DNA Analysis System (Beckman Coulter) with the same primers as used for the second PCR.
The sequence obtained was aligned with sequences from D. albatrus individuals sampled on Torishima, the Senkaku Islands, or an archaeological site (Hamanaka 2 site, Rebun Island, northern Hokkaido, c. 1,000 y.b.p.) (DDBJ/EMBL/GenBank Accession No. AB276044ῌAB276063 and AB551841ῌAB551868) using Clustal-X in MEGA 4.0 (Tamura et al. 2007) . A statistical parsimony network was generated using TCS version 1.2.1 (Clement et al. 2000) with sequences of modern and archaeological Short-tailed Albatrosses. Because the nesting algorithm terminated with the non-parsimonious union of two clades in the TCS, the least genetic distance between the two clades was calculated using MEGA. The newly observed sequence was deposited into the DDBJ/EMBL/ GenBank databases with Accession No. AB604649.
A CR2 sequence from the down of Deko-chan was obtained successfully without any positive PCR products in the negative controls. The sequence obtained was di#erent from the previously observed sequences, as it included at least one variable site from the archaeological samples and at least four variable sites from the modern samples (Table 1) . The statistical parsimony network clearly showed that the sequence belonged to clade 2 (Fig. 2) . The results are in agreement with the unringed status of the bird and suggest strongly that the bird was hatched on the Senkaku Islands, not on Torishima.
After the 2006/07 breeding season, the project to establish a new colony at Cape Hatsunezaki ended and the decoys were removed. In the next breeding season, Deko-chan paired with a ringed (i.e., demonstrably hatched on Torishima) adult albatross. The pair reared chicks in the 2007/08 and 2009/10 breeding seasons, although they failed to fledge a chick in the 2008/09 breeding season (Sato unpublished data). The breeding success of the pair (two of three) seems to be comparable to that of all pairs in the Torishima population (50% to 73% for the last decade (U.S. Fish and Wildlife Service 2008)), with no symptoms of any genetic disorder. Although this observation is su$cient to suggest the pairing of birds from Torishima and the Senkaku Islands, it is insu$cient to confirm the breeding success of Deko-chan or a pair from di#erent islands. This is because the chicks might result from extra-pair mating, which is not uncommon in albatrosses (approximately 25% and 11% in the Waved Albatross D. irrorata and the Wandering Albatross D. exulans, respectively (Huyvaert et al. 2000 , Jouventin et al. 2007 ). To resolve this point, paternity tests for the chicks using bisexually transmitted molecular markers, such as microsatellite DNA, are required.
In our study, we suggested that birds in Torishima and the Senkaku Islands are descendants from di#erent populations, between which the genetic distance is 11.46% (Eda et al. in press ). This distance is larger than that between a sister-species pair of the Black-browed Albatross D. melanophris and Campbell Albatross D. impavida (7.16%), between which pre-mating selection was suggested (Moore et al. 1997 , Burg & Croxall 2001 . This may indicate that divergence between the two populations of the Short-tailed albatross is large enough to achieve pre-mating isolation. Actually, pre-mating isolation is implied by di#erences observed in courtship displays between Deko-chan and some ringed 1 1 1 1 1 1 2 2 2 2 3 4 4 6 7 7 7 7 7 8 8 8 8 9 9 9 0 0 0 0 0 1 2 2 2 2 2 1 3 4 8 3 4 5 6 7 8 0 1 2 7 1 7 9 8 0 1 2 4 6 0 4 5 6 2 3 9 0 1 2 3 9 4 0 1 2 5 7 Hasegawa, personal communication) . It is important to note that even if the paternity test proves Deko-chan's paternity, it is still insu$cient to prove mixing between individuals from the two populations. This is because some ringed birds may be the descendants of birds that immigrated from Senkaku and bred on Torishima. DNA analysis of the chicks and mate of Deko-chan is required to evaluate whether these two populations are mixing. 
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